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8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) 13 The drawing(s) filed on 31 Mav 2000 is/are: aM accepted or b)D objected to by the Examiner. 
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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U S C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of apphcation for patent in the United States. 

2. Claims 1 through 6, 14 through 16 18 through 20, 22 and 23 are rejected under 35 
U.S.C. 102(b) as being anticipated by Karlsen et al. (W09715124A1). 

3. Regarding Claim 1, Karlsen discloses an echo canceller (Fig. 4) comprising: an adaptive 
filter (Fig. 4, reference 12; p. 7, lines 8-9; p. 5, lines 2-3) that is updated continuously (i.e., 
generates a current echo model); decision logic (Fig. 4, reference 24; p. 7, lines 13-16) that 
corresponds to the conversion metric computation unit claimed; and a programmable filter 
(Fig. 4, reference 18; p. 7, lines 8-16) that corresponds to the model store claimed and into 
which the adaptive filter can be copied (i.e., store the current echo model from the adaptive 
filter as a saved model) under control of (i.e., in response to an indication from) the decision 
logic (Fig. 7, step 730; p. 7, lines 14-16; p. 10, lines 27-30) that corresponds to the conversion 
metric computation unit claimed. 

4. Regarding Claim 2, Karlsen further discloses comparison between the adaptive filter 
output quality (Fig. 7, step 5, q a ) and the programmable filter output quality (Fig. 7, step 5, qp) 
which, because the filters operate on the same input signal (Fig. 4, reference x(n)) constitutes a 
measure of the difference (i.e., distance) between the respective filter models; and 
determination of whether the difference exceeds a threshold (i.e., threshold comparison) (Fig. 



Application/Control Number: 09/584,576 Page 3 

Art Unit: 2644 

7, step 530, B) as part of the determination of whether the programmable filter is copied to the 
adaptive filter (i.e., to facilitate restoring the saved model as the current echo model) (Fig. 7, 
step 760). 

5. Regarding Claim 3, Karlsen further discloses coefficients being copied from the 
adaptive filter that corresponds to the current echo model claimed to the programmable filter 
that corresponds to the model store claimed (Fig. 7, step 730; p. 7, lines 27-28) which inherently 
involves transferring and storing a subset of the coefficients since any set is a subset of itself. 

6. Regarding Claim 4, Karlsen further discloses the decision logic (Fig. 4, reference 24) that 
includes the function corresponding to the distance measurement unit claimed coupled 
between the adaptive filter (Fig. 4, reference 12) and the programmable filter (Fig. 4, reference 
18) that corresponds to the model store claimed to receive the inputs for (i.e., facilitate) the 
comparison (Fig. 7, reference 530) that corresponds to the distance measurement claimed at 
each sample time (i.e., over a plurality of time lags) (Fig. 7, reference 500; p. 8, lines 13-16). 

7. Regarding Claim 5, Karlsen further discloses copying the programmable filter to the 
adaptive filter (i.e., restoring the saved model as the current echo model) (Fig. 7, step 760). 

8. Regarding Claim 6, Karlsen further discloses distance measurement as shown apropos 
of Claim 2, above. In addition, Karlsen discloses this measurement at each sample time (i.e., 
over a plurality of time lags) (Fig. 7, reference 500; p. 8, lines 13-16). Further, Karlsen 
discloses immediately (i.e., at a matching time lag) copying the programmable filter to the 
adaptive filter (i.e., restoring the saved model as the current model) (Fig. 7, reference 760) 
under control of a comparison (Fig. 7, reference 740) coupled to the comparison (Fig. 7, 
reference 530) that corresponds to the distance measurement claimed. 
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9. Regarding Claim 14, Karlsen discloses comparison between the adaptive filter (i.e., 
current model) output quality (Fig. 7, step 5, q a ) and the programmable filter (i.e., stored model) 
output quality (Fig. 7, step 5, qp) which, because the filters operate on the same input signal (Fig. 
4, reference x(n)) constitutes comparing the current model with the stored model; and 
determination of whether the difference (i.e., distance) exceeds a threshold (i.e., matches a 
value less than the threshold) (Fig. 7, step 530, B) as part of the determination of whether the 
programmable filter is copied to the adaptive filter (i.e., replacing the current model with the 
stored model when a match is found) (Fig. 7, step 760). 

10. Regarding Claim 15, Karlsen further discloses determining a quality measure (i.e., a 
convergence metric value that describes a level of convergence) of the adaptive filter (Fig. 7, 
step 510) and comparing the quality measure of the adaptive filter with the quality measure of 
the programmable filter (i.e., comparing the current model with the stored model) (Fig. 7, 
reference 530) when the quality measure of the adaptive filter (i.e., convergence metric) is 
above a threshold. 

1 1 . Regarding Claim 16, Karlsen further discloses dividing the adaptive filter input signal 
(Fig. 4, y(n)) by the adaptive filter output power (Fig. 4, e a (n)) (equation 4) (i.e., comparing 
adaptive filter input and output power) to determine adaptive filter quality (i.e., determine 
conversion metric value). 

12. Regarding Claim 18, Karlsen discloses: detection of the programmable filter performing 
more poorly than the adaptive filter (i.e., a real-time error) (Fig. 7, step 530) leading to copying 
the adaptive filter to the programmable filter (i.e., saving the current echo model as a saved 
model in a model store) (Fig. 7, step 730); continuously updating the adaptive filter (i.e., 
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resetting the adaptive filter such that convergence begins anew) (p. 5, lines 2-3); comparing 
the quality of the adaptive filter and the programmable filter (i.e., the emerging model with the 
saved model) (Fig. 7, step 530); and determination of whether the difference exceeds a threshold 
(i.e., matches a value less than the threshold) (Fig. 7, step 530, B) as part of the determination of 
whether the programmable Filter is copied to the adaptive filter (i.e., replacing the emerging 
model with the saved model when a match is found) (Fig. 7, step 760). 

13. Regarding Claim 19, Karlsen further discloses dividing the adaptive filter input signal 
(Fig. 4, y(n)) by the adaptive filter output power (Fig. 4, e a (n)) (equation 4) (i.e., comparing 
adaptive filter input and output power) to determine adaptive filter quality such that a greater 
output power indicates poor adaptive filter quality (i.e., a real-time error). 

14. Regarding Claim 20, Karlsen discloses copying the programmable filter to the adaptive 
filter (Fig. 7, reference 760) as a result of the adaptive filter quality decreasing (i.e., detecting 
real-time error). Because the adaptive filter quality is inversely proportional to the error signal 
power e a 2 (n) (Fig. 7, step 510; equation 4) this process is triggered by an increase in error signal 
power (i.e., when an inversion in echo return loss enhancement occurs abruptly). 

15. Regarding Claim 22, Karlsen discloses this comparing model quality (i.e., computing 
distance between models) at each sample time (i.e., for each of a plurality of time lags) (Fig. 7, 
reference 500; p. 8, lines 13-16). Further, Karlsen discloses immediately (i.e., at a matching 
time lag) copying the programmable filter to the adaptive filter (i.e., restoring the saved model 
as the current model) (Fig. 7, reference 760). 
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16. Regarding Claim 23, Karlsen discloses immediately (i.e., shifted by the matching time 
lag) copying the programmable filter to the adaptive filter (i.e., replacing the emerging model 
with the saved model) (Fig. 7, reference 760). 

Claim Rejections - 35 USC§103 

17. The following is a quotation of 35 U.S.C 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

18. Claims 7 through 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Rigstad et al. (US Patent 6,044,150) in view of Karlsen. 

19. Regarding Claim 7, Rigstad discloses a speakerphone (Fig. 6: column 1 1, lines 9-47) 
comprising: a digital to analog converter (i.e., output device) (Fig. 6, reference 68: "D/A") to 
drive a speaker (Fig. 6, 32) responsive to a node (Fig. 6, reference 70: summing juction output) 
that corresponds to the reference node claimed and is coupled to the PSTN (i.e., a 
communications channel); an analog to digital converter (i.e., input device) (Fig. 6, reference 
68: "A/D") responsive to a microphone (Fig. 6, reference 30); an echo cancellation module 
(i.e., unit) (Fig. 6, reference 268) coupled to the node that corresponds to the reference node 
claimed and the analog to digital converter that corresponds to the input device claimed to use 
data from the node that corresponds to the reference node claimed to remove echo from the 
signal received at the microphone. Therefore, Rigstad anticipates all elements of Claim 7 
except a model store to store a current echo model when a real time error occurs. Karlsen 
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discloses a programmable filter (Fig. 4, reference 18; p. 7, lines 8-16) that corresponds to the 
model store claimed and receives coefficients from an adaptive filter (i.e., stores a current echo 
model) when the programmable filter performs poorly (i.e., when a real-time error occurs) 
(Fig. 7, step 730; p. 1 1, lines 1-6). It would have been obvious to one skilled in the art at the 
time of the invention to apply coefficient storing as taught by Karlsen to the speakerphone taught 
by Rigstad for the purpose of having available a set of coefficients that are known to provide a 
good quality output signal. 

20. Regarding Claim 8, Rigstad further discloses the speakerphone implemented in a 
computer (column 5, line 66 through column 6, line 3) and the echo canceller implemented in 
software (column 1 1 , lines 25-27). Further, Rigstad discloses the A/D converter that 
corresponds to the input device claimed and the modem that contains the summing junction 
whose output corresponds to the reference node claimed contained within the computer (Fig. 3, 
reference 68, 70; column 7, lines 20-21, 55-56), which inherently couples them to the echo 
canceller using memory in the computer. 

2 1 . Regarding Claim 9, Karlsen further discloses detection of the programmable filter 
performing more poorly than the adaptive filter (i.e., a real-time error detector) (Fig. 7, step 
530) leading to copying the adaptive filter to the programmable filter (i.e., directing the model 
store to receive the current echo model to create a saved model) (Fig. 7, step 730). 

22. Regarding Claim 10, Karlsen further discloses dividing the adaptive filter input signal 
(Fig. 4, y(n)) by the adaptive filter output power (Fig. 4, e a (n)) (equation 4) (i.e., comparing 
adaptive filter input and output power) to determine relative filter performance (i.e., detect 
real-time error). 
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23. Regarding Claim 1 1 , Karlsen further discloses comparing the quality of the adaptive 
filter and the programmable filter (i.e., the current echo model with the saved model) (Fig. 7, 
step 530). 

24. Regarding Claim 12, Karlsen further discloses comparing the quality of the adaptive 
filter and the programmable filter (i.e., the current echo model with the saved model) at each 
sample time (i.e., over a plurality of time lags) (Fig. 7, reference 500; p. 8, lines 13-16). 
Further, Karlsen discloses immediately (i.e., at a matching time lag) copying the programmable 
filter to the adaptive filter (i.e., replacing the current model with the saved model) (Fig. 7, 
reference 760). 

25. Regarding Claim 13, Karlsen discloses copying the programmable filter to the adaptive 
filter (Fig. 7, reference 760) as a result of the adaptive filter quality decreasing (i.e., detecting 
real-time error). Because the adaptive filter quality is inversely proportional to the error signal 
power e a 2 (n) (Fig. 7, step 510; equation 4) this process is triggered by an increase in error signal 
power (i.e., when an inversion in echo return loss enhancement occurs abruptly). 

26. Claims 24 through 26 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Karlsen in view of Rigstad. 

27. Claims 24 through 26 are essentially similar to Claims 18, 22 and 19, respectively, with 
the exception that Claims 24 through 26 claim an article having a machine readable medium with 
instructions for performing the method. As stated above apropos of Claims 18, 22 and 19, 
Karlsen anticipates all elements of those claims. Therefore, Karlsen anticipates all elements of 
Claims 24 through 26 with the exception of an article having a machine readable medium with 
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instructions for performing the method. Rigstad discloses implementing adaptive filtering 
functions in personal computer software (i.e., an article having a machine readable medium 
with instructions for performing the method) (column 1 1, lines 25-27). It would have been 
obvious to one skilled in the art at the time of the invention to apply personal computer 
implementation as taught by Rigstad to the method taught by Karlsen for the purpose of utilizing 
a natural platform for implementation of the method (Rigstad: column 1, lines 61-64). 



28. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Karlsen in view 
of Bergmans et al. (US Patent 5,131,01 1). As stated above apropos of Claim 14, Karlsen 
anticipates all elements of Claim 1 7 except normalizing the respective models and measuring a 
Euclidean distance between the models. Bergmans discloses the use of Euclidean distance 
measurement to compare vectors (column 5, lines 58-64). It would have been obvious to one 
skilled in the art at the time of the invention to apply Euclidean distance measurement as taught 
by Bergmans to the method taught by Karlsen for the purpose of simplifying the computation of 
the difference between the filters. Further, examiner takes Official Notice of the fact that 
normalization of vectors is well known. It would have been obvious to one skilled in the art at 
the time of the invention to apply well-known normalization to the combination of Karlsen and 
Bergmans for the purpose of ensuring the computation remained within the capability of a 



processor. 



29. Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over Karlsen in view 
of Yatrou et al. (US Patent 5,343,522). As stated above apropos of Claim 18, Karlsen anticipates 
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all elements of Claim 21 except saving the portion of the echo model that includes a direct path 
and reverberations. Yatrou discloses modeling only the active regions of the echo impulse 
response (i.e., saving the portion of the echo model that includes a direct path and 
reverberations) (column 2, lines 34-36). It would have been obvious to one skilled in the art at 
the time of the invention to apply modeling only the active regions of the echo impulse response 
as taught by Yatrou to the method taught by Karlsen for the purpose of simplifying the 
computation of the echo replica. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Daniel Swerdlow whose telephone number is 703-305-4088. The 
examiner can normally be reached on Monday through Friday between 8:00 AM and 4:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Forrester Isen can be reached on 703-305-4386. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-93 14. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-305-4700. 
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